RNA-binding properties of HCF152, an Arabidopsis PPR protein involved in the processing of chloroplast RNA.
The nonphotosynthetic mutant of Arabidopsis hcf152 is impaired in the processing of the chloroplast polycistronic transcript, psbB-psbT-psbH-petB-petD, resulting in nonproduction of the essential photosynthetic cytochrome b6f complex. The nucleus-encoded HCF152gene was identified to encode a pentatricopeptide repeat (PPR) protein composed primarily of 12 PPR motifs, similar to other proteins of this family that were identified in mutants defected in chloroplast gene expression. To understand the molecular mechanism of how HCF152 modulates chloroplast gene expression, the molecular and biochemical properties should be revealed. To this end, HCF152 and several truncated versions were produced in bacteria and analyzed for RNA-binding and protein-protein interaction. It was found that two HCF152 polypeptides bind to form a homodimer, and that this binding is impaired by a single amino acid substitute near the carboxyl terminus, replacing leucine with proline. Recombinant HCF152 bound with higher affinity RNA molecules, resembling the petB exon-intron junctions, as well as several other molecules. The highest affinity was found to RNA composed of the poly(A) sequence. When truncated proteins composed of different numbers of PPR motifs were analyzed for RNA-binding, it was found that two PPR motifs were required for RNA-binding, but had very low affinity. The affinity to RNA increased significantly when proteins composed of more PPR motifs were analyzed, displaying the highest affinity with the full-length protein composed of 12 PPR motifs. Together, our data characterized the nuclear-encoded HCF152 to be a chloroplast RNA-binding protein that may be involved in the processing or stabilization of the petB transcript by binding to the exon-intron junctions.